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GEOGRAPHICAL NOTES. 

The two great medals of the Paris Geographical Society have 
been awarded to General Alexis de Tillo for his great topo¬ 
graphical work on Europe and Asia, and to M. Alphaud, 
Inspector General of the Ponts et Chausees, who, “by inspiring 
a feeling for the beautiful and of the necessities of hygiene, has 
done so much to improve the topography of the capital. M 
Medals of the first class were awarded to M. Enguehard, geo¬ 
graphical draughtsman ; Prof. Francois Bazin ; Prof. Maxime 
Mabire ; Pmf. Paul Gaffarel, for a work on the soil of France ; 
M. Fauve, for his fine topographical works ; M. Ch. Lasalle, 
for a work on the defences of France ; M. Pierre Collet, for 
his relief plans; Lieut. Somprou; M. Poinet ; and M. 
Verragen. 

Lieut, von Francois and Dr. Wolf will start shortly on a 
scientific mission to Togoland, one of the German possessions 
on the West Coast of Africa. 

In the new part of the Journal of the Manchester Geo¬ 
graphical Society there is an instructive paper by the Rev. 
R. P. Ashe on Uganda, and the manners and customs of its 
people. 

News from Africa states that the well-known African traveller, 
Herr Gottlob Adolf Krause, has returned to Accra on the Gold 
Coast. In May 1886 he commenced his exploring expedition. 
Starting from Accra and crossing the River Acropang- Volta at 
Kpang, he proceeded in an easterly direction, passing through 
K pan do, Krahje, Salaga, Dagomba, Waiawala, East Gurunsi, 
and Busanga to Wagaduga and Ban Djagara, penetrating to 
within a few miles of Timbuctoo. On his return he journeyed 
through West Gurunsi, the Ashantee District, Kintimso, Salaga, 
Sogecle, Baleta, Gheshi, Atakpama, and Pla. Lieut. Kund 
on his journey to Cameroon met Herr Krause at Accra, and 
sends this report. Herr Krause states that to the north of Salaga 
the influence of the Sahara is most prominent, and the country 
is more desolate the further north one goes. Rice and tobacco 
are universally cultivated. The principal articles of commerce are 
kola-nuts and salt, the district being chiefly inhabited by the 
Fula tribe. Nearer to the coast there are several other tribes 
and dialects, but the Haussa language is most generally spoken. 
Most of the population is still heathen, but some of the merchants 
and be; ter educated families are Mohammedans. Herr Krause 
was not enabled to proceed as far as Timbuctoo, owing to the 
unfriendliness of the Sheikh Tidchani. 

The Ballettino of the Italian Geographical Society for 
October and November publishes a valuable paper by Sig. A. 
Borda on the geography, history, and present social conditions 
of the Republic of Columbia (New Grenada), which promises 


to enter on an era of peace and prosperity under its enlightened 
and popular President Nunez, who was elected last June for a 
term of six years. The present population is calculated on 
official returns at about four millions, including 200,000 still 
living in the tribal state in the more inaccessible forest regions. 
These forests are described as abounding in a great variety of valu¬ 
able trees yielding the finest cabinet woods, balsams, gums, dye- 
woods, alimentary and medicinal products. The flora and fauna 
are scarcely exceeded by those of any other land in diversity of 
types, while the country contains vast supplies of minerals, such 
as gold, silver, platina, rubies, emeralds, crystals, porphyry, salt, 
and sulphur. Since the conquest till the present time the yield 
of the precious metals is estimated at ^130,000,000, mined 
chiefly in the departments of Canea and Antioquia. Mining 
operations, which had suffered much from the unsettled state of 
the country, have recently received a fresh stimulus by the intro¬ 
duction of foreign capital and improved engineering appliances. 
The metalliferous districts, which occur at various elevations, and 
especially along the river valleys, are stated to be generally 
salubrious, and foreigners are now enabled to purchase mines on 
the same terms as the natives. But the great natural resources 
of Columbia still lie almost untouched, chiefly through the lack 
of good and regular communications, the roads being generally 
impracticable for wheeled traffic, while the railway system is 
little developed. Besides the Panama, Bolivar, and Cucuta 
lines already open, others are in course of construction in the 
departments of Canea, Antioquia, Cundinamasca, Tolima, and 
Santander. The great water highway of the Maddalena has a 
fleet of twenty-five steamers, and is connected with the seaport 
of Cartagena by the Digue, a navigable canal branching off at 
Calamar. The yearly imports from Europe and the United 
States average ^3,000,000, and the exports ^1,600,000. The 
revenue for 1887-88 is estimated at ^4,000,000, the expendi¬ 
ture ^4,600,000, and the public debt ^'4,500,000, half internal 
and half foreign. The Government has still at its disposal ex¬ 
tensive domains, which are granted on favourable terms to 
immigrants as well as to native and foreign speculators. At 
present the country is in the enjoyment of profound peace, with 
improved external and internal’relations, and a general desire to 
close once for all the era of aimless political revolutions. 


JOURNAL OF THE ROYAL AGRICULTURAL 
SOCIETYI 

'T'HE most recent number of this Journal well keeps up the 
^ credit of its predecessors in spite of the grievous loss 
the Society sustained a year ago in the death of its talented 
editor, Mr. H. M. Jenkins. The contributors include the Earl 
of Coventry, Sir F. Bramwell, F. R. S., Drs. J. Voelcker and P, 
Vieth, Major Craigie, Principal W. Robertson of the Royal 
Veterinary College, Mr. James Macdonald, of Edinburgh, 
Messrs. Bernard Dyer, Albert Pell, Charles Whitehead, William 
C. Little, Charles Clay, Herbert J. Little, and others. Since 
these remarks were penned, we regret to hear of the sudden 
death of Principal Robertson, of the Royal Veterinary College. 

The contents may be classified as—strictly agricultural, com¬ 
prising articles on ensilage, sheep-feeding experiments, and 
reports on the prize-farm competitions in Northumberland ; 
statistical, as presented in papers upon twenty years’ changes in 
our foreign meat supply ; engineering, as represented in trials of 
portable engines, and report of the consulting engineers at New¬ 
castle ; and purely scientific, as in papers on micro-organisms 
and their action on milk and milk products, on protective 
inoculation for anthrax and quarter ill, and on the progress of 
the Hessian 11 y. 

Few of the papers possess such a wide general interest, 
both scientific and sanitary, as that of Dr. P. Vieth, on the 
action of micro-organisms on milk. Milk is subject to lactic 
fermentation, caused by the presence of a bacillus, consist¬ 
ing of short motionless rods propagating by segmentation. The 
effect of these bacilli is to cause the milk to sour and lose its 
liquid character, and assume the appearance of a gelatinous mass. 
The milk, in fact, “ turns,” and a separation of the curd from 
the whey follows, as though rennet had been added, but from a 
different cause. It is also now shown that lactic fermentation 
requires to be induced by the introduction of bacilli from without, 
after the milk is drawn from the cow, and that it is not inherent 

1 “Journal of the Royal Agricultural Society,” Series II. vol. xxiii. 
Part II., 18S7. (John Murray, Albemarle Street.) 
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in the milk. Lactic fermentation cannot take place unless in 
the presence of free oxygen, and at temperatures ranging from 
50° to 04° F. Below and above these limits the process is 
arrested. The butyric fermentation is caused by a bacillus of 
larger size than that to which lactic fermentation is due, and 
occurs in milk free from lactic acid and of alkaline reaction. 
The bacillus of butyric fermentation will withstand a higher 
degree of heat, and the spores will stand a boiling heat for five 
minutes very well. Alcoholic fermentation is induced in milk 
which has already passed through the stage of lactic fermentation 
by means of a special ferment which has been used from time 
immemorial in the Caucasus under the name of kephir. By 
the action of this ferment a preparation similar, if not identical 
with koumiss is produced. Slimy fermentation gives what is 
known in Norway as ropy milk, where it is used as an article of 
‘liet. With this fermentation a micro-organism is also associated. 
Cheese is a product of fermentation from beginning to end. 
Not only is it a fermentative process by which the curd is separ¬ 
ated from the whey, but the processes of ripening also depend 
upon various micro-organisms. It is generally thought that the 
differences between the cheese made in various localities, and 
which so well evade imitation, are due in a measure at least to 
the. propagation and prevalence of micro-organisms of a sort 
vvhich may be rare or wanting in other districts ; and that con¬ 
sequently it may be easy to make cheese of a particular flavour 
or character in one district which it will be found impossible to 
produce in another district. 

The able paper by Major Craigie, on twenty years’ changes 
m our foreign meat supply, is well worth reading. The paper 
is deeply interesting to agriculturists, and deals with the probable 
sources of animal food for the constantly increasing human 
family. The enormous increase of population in the United 
States of America is especially noticed, and the following 
extract from the Commissioner of Agriculture’s (Mr. Colman’s) 
address to the ‘' Cattle Kings” assembled at Chicago is sig¬ 
nificant and hopeful for the future of agriculturists :—“ In 1880 
we had 50,000,000 ol inhabitants ; in 1905 we should have 
[00,000,000; in 1930, 200,000,000; in 1955, 400,000,000; in 
[980, less than 100 years hence, 800,000,000 of inhabitants. 
Where are these teeming millions to live ? On what are they to 
subsist ? Where and how are the cattle to be bred and reared 
that must be relied upon to furnish beef?” In answer to all of 
which questions we may be permitted to point out that many 
disturbing causes may operate to check this uniform future 
development of the population of the States. The won¬ 
derful results of geometrical progression have often astonished 
schoolboys ; and as naturalists we also know what ought to 
happen in the case of insects, or even of mammals, if their actual 
increase in the least degree corresponded with their natural 
powers of expansion. Even the human family does not always 
increase as rapidly as it might. Stress is laid upon the fact that 
most of the available land for cattle-ranching has already been 
laid hold of, and that further extension of this industry has for 
the present received a check from which it is not likely to re¬ 
cover. Also the singular diminution in the numbers of sheep 
throughout the Old World, and the less noticed fact that since 
[883 the sheep stock of the United States has lost 6,000,000, 
must bear upon the price of mutton sooner or later. In the 
United Kingdom, including islands, we had in 1867 III sheep 
to every 100 inhabitants ; in 1887 we have 79. In France they 
had in 1867 80 sheep to every 100 inhabitants, but in 1887 they 
only have 59. .The same story is told in every European country 
without exception, and the sheep population of the world would 
have most disastrously decreased had it not been for the large 
increase in stocks in the Australasian colonies and the Argentine 
Republic. 

1 he experiments upon ensilage are particularly worthy of 
attention. The process of ensilage has its devotees, who, like 
Prof. Rogers, consider it to be a panacea for agricultural 
distress. This sanguine view has been supported by the ex¬ 
perience of many.agriculturists, who have not the least doubt 
as to the superiority of silage over hay, and who also look upon 
the peculiar succulence of silage as a fact of great importance. 
One thing, however, appears certain—that, valuable as ensilage 
may be, it cannot equal in nutrient properties young growing 
grass. Hay or silage may be of more value in winter than 
is grass in summer, but intrinsically grass is that perfect product 
of unaided Nature which no art can better. 

An optimist view' thus stated may be challenged, and the pro¬ 
pounder asked if the fresh clusters of the grape are equal to the 


ripened vintage wine ? The matter requires to be dealt with 
scientifically, and it is wdth a view to clearing up the matter that 
the Royal Agricultural Society has with the aid and concurrence 
of the Duke of Bedford carried out a series’of crucial experi¬ 
ments upon the value of ensilage as a stock food in comparison 
with the value of hay. Such an experiment is liable to many 
sources of error. The Wilmington experiments of 1886 abounded 
in them. There was no guarantee that the hay as hay -was as 
good as the silage as silage. There was no record as to the com¬ 
parative areas of land required to produce the hay or the silage. 
The large amount of silage eaten by the bullocks bore an un¬ 
satisfactory relation to the small quantity of hay eaten, indicating 
that the ensilage was good and palatable, while the hay was un¬ 
palatable. This inference is borne out by the dictum of the 
Society’s chemist, that the hay at Wilmington was “very inferior 
indeed,” while the silage “ was really -well made.” Suchsources 
of error invalidate the results obtained, and if, as was the case, 
the cattle fed on good silage did better than those fed on bad 
hay, all we can say is that no other result could very well have 
been expected. At Woburn the experiments were more strictly 
conditioned. “ 54 acres of ground were carefully measured out, 
and the grass was only cut as it was wanted for carting to the 
silo, not being allowed to lie on the field any length of time. 
Two carts going side by side were filled simultaneously, and 
then taken to be weighed. After weighing, one cart went to the 
silo, into which grass was to be filled, and the other went to a 
meadow, where the grass was spread and left for haying.” I 
must not take up space by explaining the complete system of 
sampling the grass, and the two products of hay and silage. 
Suffice it to say that the utmost pains was taken to obtain 
thoroughly representative samples for purposes of analysis. 
The hay and silage thus obtained might be considered as strictly 
comparable with one another, and if the process of silage is 
preferable to the older and more fragrant system of liay-making, 
the comparison might here be instituted with every prospect of 
deciding the question. The experiment was made upon twelve 
Hereford steers, six of which were placed on a diet of 3 lbs. 
of cotton cake, 5 lbs. of maize meal, with hay ad libitum and 
water ad libitum. The other six were given 3 lbs. of cotton 
cake, 5 lbs. of maize meal, with silage ad libitum, and water ai 
libitum. The conditions were the same except with regard to 
the hay and the silage. The bullocks were practically of equal 
size and weight, although the six bullocks which were placed on 
the ensilage side of the experiment had the advantage of 9 lbs. 
over the hay-fed lot, and weighed 60 cwt. 1 qr. 20’lbs. The 
result after thirty days’ feeding was that the hay-fed bullocks 
had increased more in weight, the comparative merits of the two 
systems of feeding being as follows :— 

Gain per day per head of bullocks receiving hay . 2'3 lbs. 

Ditto ditto ditto silage. 21 lbs. 

During the succeeding month the result was in favour of the 
ensilage, but in the total period of 84 days, which terminated on 
March 10, 1887, the result was ;— 

Gain of hay-fed bullocks . . 1 "96 lbs. per day. 

Ditto silage ditto . . .1-98 lbs. ditto. 

A very curious result was arrived at with reference to the relative 
amounts of hay and water and of silage and water consumed 
during this period. The six bullocks receiving hay consumed 
of hay 203 lbs per head per day, and drank 707 lbs. of water, 
or a total of hay and water of 9 1 lbs. each. The six bullocks re¬ 
ceiving silage consumed of silage 51 lbs. and of water 40^1 lbs., 
or a total of 91 lbs. each. This very closely accordant result 
appears to point to the conclusion that the only difference be¬ 
tween hay and silage is water, and that hay with plenty of water 
is quite as good a food for fattening bullocks as silage with less 
water. 

The progress of the Hessian fly is a topic of considerable 
public interest, and no one could more satisfactorily enlighten us 
on the subject than Mr. Charles Whitehead. We are told by 
this excellent practical entomologist that the Hessian fly appeared 
first in America in 1779 , and that a great scare prevailed in 
England at that time, which turned out to be unfounded. The 
nearest country to us at present affected with the pest is Russia, 
which appeared to first receive this unwelcome visitant in 1879, 
and it is still a moot point whether our Hessian flies have arrived 
from America or from Rnssia. That we have it rather bad is 
plain from the fact that the insect has been proved present in 
I twenty English counties. The theatre of its operations is likely 
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to be extended during next summer, and we shall probably soon 
have the satisfaction of knowing whether our climate is suitable 
to its tastes. If so, it will probably obey the mandate of increas¬ 
ing and multiplying ; but its tendency will be towards deplenish¬ 
ing rather than replenishing the earth. The prospect is not 
exactly nice, but we may take some comfort from Prof. Riley's 
expressed opinion that the Hessian fly will not prove a very 
serious plague to British agriculturists. 

Downton, December 10, John Wrightson. 


THE REPRODUCTIVE ORGANS OF 
ALCYONIDIUM GELATINOSUM. 

N some specimens of the Polyzoon Alcyonidium gelatinosum 
dredged last summer, I noticed that the colony, in place of 
being nearly homogeneous in colour and semi-translucent, as is 
usually the case, had a blotched appearance, caused by the 
presence of a number of small rounded spots of an opaque 
grayish-white or pale yellow colour. These average about 
0*5 mm. in diameter, and are scattered irregularly through the 
colony. On teasing up a small part in sea-water, and on making 
a few rough sections of the living colony, I found that the 
opaque spots were cavities filled with fully developed active 
spermatozoa. No ova were visible in the polypides of any of 
the parts examined, so these colonies were evidently in the 
condition of sexually mature males. It at once occurred to me 
that this species of Alcyonidium might be unisexual—some 
colonies male and others female—the males being distinguishable 
when mature by their spotted appearance. The specimens were 
preserved for future examination. 

On returning to Liverpool, and looking up the literature of the 
subject, I find that Hincks states (“ British Marine Polyzoa,” 
introduction, p. lxxxvi.)that “ Alcyonidiumgelatinosum, accord¬ 
ing to Kolliker, is unisexual,” and I gather from the context 
that it is the individual polypides that are unisexual, and not 
the whole colony. Hincks, however, does not give a reference 
to any paper by Kolliker, and I have not been able to find in 
the literature of the Polyzoa, or in the bibliographies I have 
consulted, any paper of Kolliker’s which would be likely to 
contain observations on the reproduction of Alcyonidhim ; there¬ 
fore I am still uncertain how far Kolliker’s remark is intended to 
apply—to the whole colony, or only to the individual polypides. 
I know of no other investigations on the subject. 

I have now examined a number of thin sections, of both the 
spotted colonies (including the one formerly dissected) and the 
usual translucent ones, and I find :— 

(1) In the spotted colonies there are a number of greatly dis¬ 
tended polypides, with their coeloms filled with fully developed 
spermatozoa. There are also a few ordinary large, but not dis¬ 
tended, polypides, containing each a few young ova. 

(2) In the ordinary clear colonies there are neither ova nor 
spermatozoa to be found. 

It is evident, then, that the colony is hermaphrodite, whatever 
the polypide may be. But it is also evident that the spotted 
colonies are virtually males. Their spermatozoa are fully 
developed, while their ova are still quite immature. Probably, 
then, Alcyonidium gelatinosum is, like many of the Compound 
Ascidians, an hermaphrodite in which the reproductive systems 
arrive at maturity at different times in the life-history. Most of 
the Compound Ascidians in which I have found this the case are 
proterogynous (the female organs maturing first), but Alcyo - 
nuiitim gelatinosum appears to be proterandrous. If the 
polypides are unisexual, then the proterandry refers only to the 
colony as a whole, but it is possible that each polypide may be 
a proterandrous hermaphrodite, developing ova after it has got 
rid of the spermatozoa. I hope to investigate this matter further 
by keeping some colonies alive at the Puffin Island Biological 
Station, and examining their condition from time to time. 

In Alcyonidium gelatinosum both the ova and the spermatozoa 
occur in ordinary polypides, and not, as Hincks states is the case in 
the closely related species A . my tilt 9 in “ gonoecia ” (cells contain¬ 
ing no polypides). In my sections the alimentary canal and 
tentacles are found cut across here and there in the masses of 
spermatozoa. The large cavities containing the spermatozoa are 
evidently ordinary polypides, with the coelom greatly distended. 

W. A. Herdman, 


SOCIETIES AND ACADEMIES . 

London. 

Royal Society, December 15.—“Note on the Develop¬ 
ment of Feeble Currents by purely Physical Action, and on the 
Oxidation under Voltaic Influences of Metals not ordinarily 
regarded as spontaneously oxidizable.” By Dr. C. R. Alder 
Wright, F.R.S., and C. Thompson, F.C.S. 

The authors have noticed that if two or more different kinds 
of aeration plates be set up on the surface of the fluid contained 
in a shallow basin in which the oxidizable metal is immersed, 
and sufficient time be allowed to elapse to enable the films 
of air attracted to the aeration plates to attain a condition of 
equilibrium, different constant values are usually obtained for 
the E.M. F.’s generated by opposing to the oxidizable metal first 
one and then the other of any given pair of aeration plates, the 
currents generated being rendered throughout of too small density 
for “ running down ” to take place during the observations by 
interposing a large resistance in the circuit. If when this state 
of constancy has been attained the two aeration plates be op¬ 
posed to each other with a considerable resistance in circuit, a 
current passes from the one giving the higher value when opposed 
to the oxidizable plate through the external circuit to the other ; 
this current at first is of such magnitude as to correspond exactly 
with the E.M.F. due to the difference between the E.M.F.’s ex¬ 
hibited when the two plates respectively are opposed to the 
oxidizable metal; but after some time it gradually diminishes ; 
even after several days, or even weeks, however, it is usually 
still measurable ; and if a miniature silver voltameter be included 
in the circuit, in many cases an appreciable amount of crystalline 
silver is found to be slowly deposited on the negative electrode 
of the voltameter, which may conveniently be a thin gold wire 
immersed to a depth of a few millimetres in silver-nitrate solu¬ 
tion, a silver plate or wire forming the positive electrode. Various 
experiments are described in illustration. 

It is obvious that during the passage of a current the dilute 
sulphuric acid between the two plates must be electrolysed, so 
that hydrogen would tend to be liberated on the surface of the 
plate acquiring the higher potential, and oxygen on that of the 
other ; the hydrogen whilst nascent would necessarily be more or 
less completely oxidized to water by the oxygen of the film of 
condensed air; so that on the whole the net chemical action in 
the cell itself would be either nil (if all hydrogen were so re¬ 
oxidized) or one absorbing heat (if some of the hydrogen escaped 
oxidation). The oxygen slowly evolved would escape as such, 
being dissolved by the surrounding fluid. The effect of this 
should accordingly be that the efficiency of the air-film on the 
first plate would be more or less depreciated, and that on the 
second exalted ; in point of fact, if the two aeration plates in such 
an arrangement which has been generating a current for some 
time be (by means of an appropriate switch) disconnected from 
one another and successively opposed to a given oxidizable plate, 
the one does give a considerably lower and the other usually an 
appreciably higher value than the constant ones previously ob¬ 
tained (before the two aeration plates were directly opposed 
to one another) on opposing each severally to the oxidizable 
metal; whilst on allowing the cell to stand for some time 
generating no current, the lower value gradually rises and the 
raised one falls until sensibly the old constant values are again 
obtained. 

When silver plates are used in conjunction with a fluid capable 
of dissolving silver oxide (such as dilute sulphuric or acetic acid 
or ammonia solution), distinctly larger amounts of current are 
usually developed than with platinum or gold plates, and simul¬ 
taneously silver passes into solution, the plate acquiring the 
lower potential diminishing in weight, and, in short, behaving 
precisely as though it were an oxidizable metal, such as zinc or 
copper. Obviously this is due to the circumstance that with 
silver the ion liberated attacks the metal of the plate acquiring 
the lower potential; but the remarkable part of the action 
is that this attack is only partial, so that the amount of silver dis¬ 
solved is invariably less than that equivalent to the current passing, 
i.e. less than that deposited in a silver voltameter included in 
the circuit. 

Various illustrative experiments are described which show that 
the difference between the silver dissolved and that deposited by 
the current is relatively much larger with the weakest currents. 

It is obvious that if silver will dissolve in acids, &c., under 
the comparatively feeble oxidizing influence of an aeration plate, 
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